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:NH1 wrt·to.t· vtloha~ to ~,i;p:t:'a~ii" hte ~Pi>rf2tCit; tton to the 
mt\m~lH-l:tt:l o·f tlH-1 .flf~ CtJ.l. ty of the 011~m1~tr; J)(lp~.rtH,~:t,t,. of the 
Gollog.g o:t tha l;t:HJij)1c fo1• tho1r St.i:H:l1~t~!lOt!# thttin.f! the . 
par1od qf fjt\~dV ~l'!d ~O}:H30ifl'>lly ·to E11I)t'(H'Hl bhr. gl'~lit1 tud~ t·~ 
. Dl"'. }!~tM.)l'UOtl COlill j¥or hi~ eu.1<l~;V(i(j$ ~m.d ()J"i'tlc,hHn in th1~ 
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Dr1an1c plgm~nte werG \be so~rca of oolorlns matte~s 
ueod b~r tiU~ti tU1til eomp1u·nttvely rtHHIH'lt timEH:t. It 1" to 
be p:l"eft.tv.illod. thnt the til·~t tat~,e in th:(:) Uile o:f. tbaae plgmentu 
n~ uyee l"$~tll ted from tho s.co1dtlnt&l $'ti&b.tb1~ of the $kin 
o:r fabric. b1 & vaattnble m&tfil"iel, .h:eb1stor1o mfln, in 
or-der to d$CO:tate his 1~nl'>l$l1H'9:t&ts or b1a paa·eon. or tJVE!In to 
meke :t•eoot·d~ of hita nlOd.e of life, u.a~d thtl nVJte:ri~&.l$ wi tb 
whiob he came ln do~ll oonteot. Oolorlns m•••r1ela lDclud$4 
t:Jtll:rtb and v<t~atable $t:tbt.\1tatHHH!f fout.td irl flowers, $fH:tda, 
b@rri<UI, .tlU1H~, ba.:rk. w·ood. snd root~, and. lfles x·eadil;.v av~il ... 
able coloring tnata:ritale su.cb !'fa thoaEt; of tha hoav1 rnet&l$ 
and thOSG Of $t'li:ll:u~l Ot1g1n. 
In addi t1or.t to hia lttlOWlGH1gt of 4yeetuf·fG preb1trto:r1o 
matl ~l$0 d'DVE~lop&d a knowl0d5>e of t~tnntng. H~ fGH1tld th!!'tt 
ilOtt'li$ of t>hf> Ve8e1iatton tb$t pxoov1d$d h1m with oolo:rin$ mstter 
would a,lao pr~tttiHU."Ve the uld,na ha :r~moved from tb$ mn1m~lt~ 
h~ kill tjd !A'~ food m:nd 1¥1 do i:ns ao woula :retidl'll:' th$m t;rat table 
f<U,' clothing. 
1througiH.)Ut the DQ,rk A.ft;~s and d.uring the Ji~~lla.hn:1~1J.loe t.be 
me trn:•iallfJ t.HJ$4 t.Hl pitr,meniH\l t'f~:m.~r.d.n~d m~,tob tha ~t~tUth l:lowevol", 
tba f:tret yen:rs or tba eitJhteo:ntb oer.rtttl'$ mar}tfl(l. the 
beginn.tn(J of mc:Hlern synthet1G pigml)ttt~.~. It WtHl in 1704 that 
Dieabach in G~:r.mtuly dl~\HlOV~rod hOliJ to r.lltilk~) the p1t1!illi$ttt n8na~d 
l!':rtuaa1.sn blU.!i. 
flw COtfftiHUlOEmlent Of $ fl$W ¢11'!1 in the b1$tOX'Y Q£ pigtl1(1l'ltU 
1>€1f~$}U in lH66 wbcm. Wil.J.i~ro lh~t>Jd.n in I~nttliUid ennou.nc$d the 
p~eparPtlon of the ftrat uyntbetic 4reatuff. maov$. 
ShortlJ eft$r the prepftratlon of the flrat eyntbetla 4ye-
$tu:t'f. tho ilwo~tl~ti}. ti<H'l of thE' nti turri>!l y,llow colo.t•ing 
mo. tteri.i wmkJ undertnke:n h.Y Herzig. ( ll) lier$S1g etud led qu~ra(:)tin. 
4er1va4 from queroltron bark. nnd tlaatin. •blob la preaant in 
young tustlo. About tha aame period, (1891) von loat~neotl (12) 
~ul:nd tt"'d to ftlu:nnin~tion olll\f"~F.ln, a coloring metter wh.toh brrrd 
· b$art i~(;)l~ted from th$ bud~ of th~ common po:pl~:r. fl'fOitJ 1~he 
pro:p0:rtiEHil fJf tllis; f;)Ub~l'tt:<~tle(t $lld ·t.hftl t~ot tbst when hydrolysed 
it yt~ldtil !f..oeto.Jilb\\iltlone and phlorogluoitlol. von l.o$t&rl$0'kl 
rapt'$e~¥rte(i t·t ~.~ c.~ d1b.yd.l'(.>xy JPM:Hmyl b~n~o ... t-·pyl."Ol'HJ (I). 
VOll ltCH$t~<flGOk1 d~Hi~igr.wted tht ffi01lb.$l" MUb$tflnC.Hii Of OlU';Y'$hl fH5 
behtg fl~.vone ( II), wbero~s the m0ttter eub~lt~Hloe of fi tHrUn 
(.III) WEHE fltiVO.no.l (IV'). 
'c.-0' II --"'H 
ll 
0 
I. lr. H 
OH 
yellow, rt:~p»tt<HHlUt .trm itUJ~o:t:•iau:rt t~:t~oup o:f pignwnt~ th~). t 
oeonl' l.n th~ plf;lUt ltingdur.n.. !~.o},~t,;. o1t tho .fli~V<H'Miu t:il;"(~ yellow 
:rha ~ol~.fbilt·tlr of tlH:r :fl~wOll(H1 tn ~o1d.~ 1~~ due to l•lu.i lH!aio 
f)X'OJ,H~>:.t:·t1«ta oJi< t:tH~ fJ)f;.ygem. fjtOni ln tb~ t-py:ronc; ru.H;~lr.nuJ ( V) * 
0 
A 
:Cha .OXJ't.tf.U.I. f.l·tom by btHJor.ntn~ tet:t'tfV'~1lt:mt CtHl fo.rm ~~dditive 
<:~Ortil'iOundi'j wt tb the fl.oid~ tttOducing o:&on.ium eiltd t$, 
G6l'\nbl :f'lfi;VOl'lt11 ~z;lyt.H.H~idQ~ ll$Va b<iHH.n i'ountl to e:zert an 
effeot on the permaabl11tB ot aeplllRry walls aimilar to 
the Q:fftHrb of C:t"u,le Wf! t(;)t• ~~oluble e~tx·tutt~ of ci tx·u.~l f.t\i 1 t 
peels aontaln1na en aotiva prlnolpl• 4ee1snated vitamin t. 
i'be Ob$el'-''t~:td,on Wt:r~ made ·thst th~ in<.tl:'$~HiHiHi fr.t~gili ty 
~.md .Pel:'nlCfl!bility o:t Olilpill~}:f10S· in guillt;H7: !}ig~ with SCUl'VY 
mt-e nCtt co.r:rectwd COUifPlet<tl~ b;y e~lmtni~.rtx·mtlon of ~HH.H.U'bl¢ 
t:>.e1d. It h!li~ 'b€l:~t.t elaiJtHH1 tht)t theati th,d.*f.~Ot$ l:'fHilpi.H'ld 
favorably to th10 vogeteble pigment ORllal vitamin f. !bare 
have been reporta of the banef1c1al therapeutic etfecta of 
thi}J !l'Oup of eu\a~t~u:toea on tne 8bnortt~nl OtlP,ill~t:ry :frtlgil1 ty 
in purpura. $~~(l!Jlt1el .l'Iyp~tt~ul4.lion. :radb.ttion tn~ury a:tld 
i~l"Otil t!H~ !l~£'iOd Uf: l€HH'fl On\lf!tU."d.l!.!, e (H')rlSid~t.·tabl~ fliltll'tHU" 
of r;.~:. t urtll yellow coJ.tn•irAg m~ t, ttl:r~ runr a b<iH~Xl e:.?r:alr<it.Hld, 1.~t*l1Y 
Qf which bfJV'ft bo(H'i prOVI\jHi to bE~lorL~l to t.be fltrvonG or 
flt!JVttn,ol gX'oupu. fH:t<.l ther~ cEll.n be no \loubt th~t of tllJ. th0 
nv.tu.rml dytH.'I• theiD~ Hl'e by f~~r tbe mo2t wid{l.».ly d.:tl'$tr:tlm~ed 
in 1n1tur~ .. 
In 18139 von Kot;rtntl~ok1 .:md hie co-workl.l}:t'a tatlnou:noad the 
syntbe1ls of flnfana. iauoattally the oourae af the r~-
$Ot1o.r.t$ Etmploy~d n~~;y lH~ ill.u~t:rr.tted ~H~ fi>:llow~~ l 
When o-.n;yd:rOl¢J"ttaetop:tHtr.l~Ahl ( Vt) i~~ <~>)t~dliUlst:H~l wi tb b~n­
~~~J.deb.Jd$ t Vtt) 2•h;1d:ro~.ytH.tn~:1;U.dli}:tl~ neet~~phe.rtOne! ( VI!I} 
( 2 .... t;ydrozy eh.tttlcon0) 1~ otrte1nt1d. Dry bydJ.•ogen chloride i,n 
«U1byd:rou.$ $1hyl t.~.(ictate wt1a u.aad 1u oOi'1d0n$ntion. ;;~odi:um 
b;9'dX'OJt14e Wlllfi.l! Hl$\l •m:pl.Qyad in fl t~~im:i.lBt' aont\olu:u:ttio:n.. 
0 HOO 0 fiX) · · ~dvHCI ~ ~ ~="t"..irl ~ etAc • I ~ £:1!-fi J 6 +H,.O 
EI o o 
Ola1aea (7) asrriad uut the aondenantlon in tho presanoo of 
J}Qiling 2 ... hy,h•oxy C·hn:lOO:tlEJ tn ~1n tl!ltli:Jl'wlic *H)lntio.n wi.-th 
dilu.te su.lfurio Reid fO:t'U.Hltl r:U . .hyd.lfofls.vol:t~ { flnv.nnone) (IX) 




'') -~· .. "" 
l!be aotlon of: amyl tJ.i t:ri tti) i<:tUI.i h;yuroohl<n:·1o tHlid. on fl,1J(trrmor4~) 
p:r<.uitHl0d i~o .. nltrowof.l.EaV~Ule ( .4). wl'.Aioh wtHi eonvet'te€1 1n.to 
'tih*11 kt'lrtotut by tllG atld.i tior1 o:i~ dilute tmltu:tio iltl)id. :J.1h~ ltt~tone 
l'$f'll'l'B.tl&$ed to flBvox1ol ( t:.t). :fhQ r~dui tion of b:rond.ne to 
tltlV$.none ~nd tb@ t.\iul;H~tlf.fU.ent l'f:ntOVWAl of hydrogt:m. bromi,d~ J)tO• 
dueed fl~voxtG (II) • 
.1(. 
~fh(i flttV()n<IHJ ri!!l.y h~ prepBI"!Hl b~- ~ ru:unba;;: 'J:r rn~thodH. In 
tha <ll*J1a~n ooml<:Ulf}atioil ( 4) en (l .... ttlko~yph.:utyl ~lkyl k$tOn~ 
LO:I), when 't:ruutod witb ~n e~ter ~n<.t iPO<HUtrl, gt1ve O•fJ.lkox~ ... 
l1$tA20Yl£ttJylmt3't~betnt~a { X.tl:!) whiob wol:·e then c;fc~ i.1ed. to ob:romo:nea 
L~t.V)' 
R 
., HI ,... Ct
OC.H3 
~ c-cM.:a- c-R n u 
0 0 
!ha reaotion would prooeod &1mllarly with better overall slalde 
if n fl:ea plauaolio ke-t<:.Jne wor1) tUHtd, ~dJt.t.'Hi' the oyoll~rrti.on 
$tGp r•qulrea laaa drnetla aondltlona {16,31). 
l'ba .K.o$tanEteki ... Hobiru.1ort U~t\atton ( 2) :i.~;l tile :t'tlliabl.e method 
for the lil'EtpQru·t~to.n of ohrortton~a or 5-&cyloltrOniof'!e$ only· :trotn 
Sl"Of1lfJti.C &llh1dX'l4tt~i;t ttnd thtil COl':t'tila}?Ollding llHHU.tnn f$~1 tta. 
l*he; to:t'll1tt tiou of flf:tvonat:~ :!~:rom 0-hJdl'OXJr~HJ~rto{)htllnontt htii.fll 
bean •acuJomplimlHJid, by :P2o5• hydx·ogen ohlo.t•ide 1n ~HH?Jt1t:~ t~.cid 
( 26) • potneeium t,1oeiwte 1:n boiling al(~o.bol. and b;y voetia 
t~.t.t1bydr14a ( 6) • 
Ae'.:u.:a4din~~ to tho m(:lthod \d' lMdu;l• Hf.li, f.H1d VttX.\kF.,Itt1.J'~:ilfll~n. 
( l4,lil) O•k&ydroxycbtsltHHl~~ ~tu<t £1~'£1'EH10tle~ .r;1ra o.onV•!.>rr·tad into 
wee obtained wban 
the ~b3'tll'91';J'IJ:b.r,llOfJne WEi$ t.l'u$ t&d w 1 tb &r~ aq:o.$oua tllOl1Jt1on 
of hyd:rochlor·lo or Zlllltu:rtc ~otu l'li1ther th$..n r:iloobol!o hya:ro-
chlo r i (I a,e i.d. 'l1i'Ht~ t~l:'odu.ct h) .e w~n~'b~:t' o:f til$ ..i\ nthoeyt\nid 1 n 
Cl 
~H -0-~ \ dil. HO ,. 
~~=~-~, .. ~ 
HO 
0 
fhb.1 tb~th~;d Wlli$ $11~ploycd ftx1;4u:ua.iv~ly by Ho\)irtlllon (iO.fSl,2~.} 
1n tbe tl!Yttth€H&1a or flnthoc~JR¥nid1nw. !1 n fll t•e:rru; ta met.bod. tHH~<l 
by Wlllatatter (28,19,801 in tb& ayntheetu of pel~raonldln (XVII 
fit.tu:l U~1t~nid1m (XV! I) 1r.tvol Vl;!ld thtt a ad l t 1on or fllti lil ry:t g:ris.rm.:r<1 





c::o + 'XMg-Q ~ 
gYUI 
Cf 
:fb.e enthoc;.va.nid1ns ~.X'() ~ol,l\:tle ha wwtel' f-lnd ln ootrlr~oundru 
b&Ving ~ ~yd.roxyl group. but are i.tuH>lubl~ in etll~:r and 
bel'UJ~xle. · 'rhGy ~l't~ i~ole ted b;>-~ d:ls'iiolvJ.n&t the orud$ m!l?lt0r1~l 
oontstn.ing t:ru~ pigrnenta b.t alcohol oont~i.n1ng llydrocbl<U"lo 
acld end precipitated from tba aloobol by the nddltlon ot 
~tber •. :l.'h$ ~u&tl'loc.'lfn:ni<U.na ar~ ~~nphot~:r-1c:. fannin~ $mlta wi·tn 
both eo ids ~nd. b1UH.liiS• lH3 .noted a'l.l(rfte • they comb in~ wi t.h aoids 
to :to;rrn oxoxlitnn a~l tu. th.H~ ia :m$d~ of tnt a l~~ot in th~~.t iulon ... 
tio:r:.i ~nd pur1f1oat1t.ln of thf!Hie ll1il!i$:tltfih '11be nc14 $nl ta $%'0 
U$\Ullly r~d. tb0 tl.letflllio $1Alti!l with be$~il bl.ue. a:nd n~utl't.tl 
plamente purple. 
·:Nu~ t~ntbooyLUlin .Pigment~ give to the J.eavaf!l, atem~, flOW0l'fi;l 
an'~ .t:rui ta of plnnta the tneny slul,da~ of blue, :rell. viol~·t f:'l:nd 
I"ttrplf; col ox~. :t~hf!Hi!ta p1~mt.u:rtu l'il'~ th~ Q$\UJ$ of ~om a of n~ tu:ee • ~ 
moat beautiful and vivid aolor eftaot~. 
:l!he key oorn;pound l.irAkitlg th~ flavQnea ~nd ~h~8 tntthooyF.~rlins 
1$ to b$ found in tb~ :p,reviou.~l.y $te.tHlHi st;l'bstruH.te benaJ.lll~J¢1\llto ... 
phenotul. or o.ha.l,oorvl. iy oondtll'Ul1.ng hyd:roxyb~n0~ldebydee nnd 
bydrolt~&eatopher.J.o.tl.l$'ftl rnany d eriv~ t;tvai'll of obml~J~Hll11 havo btHHl 
$yn·tht)Jl&.lzed,. Iuttoduct1oH of h<Yd.Z'OltQ {~l"OUp~} tnto ·t.h0 r1t1g 
daepena the color. 
Ohemtosl 11 t~:r~ture do a$ not l'$Cvr(t wo:t.•k: dEU1l1rtg wi tb th~$ 
oorule.t!Sifj tion of d.t~ldabydea with Fo't<Je1H,>tlbQ:ttOl'l$ Ft:tld hyd:t>O:itJ' 
del"iVttt#iv~ua of eoett,p,hanone. ch(j ciisldabyd.a in th:Lu '~No:rlt wna 
p ... di~ldebyde or ·tfs:reph·thal&lldeh,-d/11.. It h1 the rfurptHH~ o:f thia 
l"~tiH9~.tob ·~o ,prep€t.rEt ~;nd :~nve~rtd.gatE} on~ or mo:r(ll of those oon-
<li$¥.U:~ation produote. 
-~· .... 
LJ..oyd J. l~li t()hell ( 3~) ooni!$lti$~d itt.l)l't4phtllt$lnldabyde 
with ~Ht~tophono.nfJ in rr!,tlhJdrou~ ethyl noottlte tJOlt.Jt1«m 
ualrli dr~r llyd:rog~n ob.lorie.h~ t.l~ th(l) OOlldt)nllt1ng ~lg~:at. 1l'hc 
eompourld obbrtlin~Hl wtts 1th~n·tu'tea Q~ tE~repbthrlll~l ... dir;~ato .... 
t'tho.nOn$. 
Ql-~=~-o~~-to 
.tt at~g~EJsted tllet N. :tM9W ~~:t·i~Hj o£ oortJ]H.Hxnds \b~t me~ be px-e-
p~r$d :!'r~m thl\l $Ub@'bi:ttttt~d t~J c~tOJ~l'tonon~Hl rmd phtbt~lal.dahydet.h 
'!'biG :fltlme t~.r~phth~)lOOU.a Wtltlt# tH.migr.tfl'G. to the part.Hlt OOm{lOUtl~ • 
l~t:l J.tnSUOt;H)fiBtU .. l nttenrpt W.fHJ lilf<td.e tO 0(HHlt.1ll.Se t<;;Jl~~phtbf.t,lAld~£t ... 
hJ4~ t:md o ... hJdl"ox.yucetopbeno:n~ Uiiiing the m~m~l t~fQGe'f<lu:re. 
:th~a autbor Wtla ebla to <.lOXlt'hm4le o-batUiQflt:1Ctrtfophanontlt 




II H HO" II H II f/ c-c~c ~ c=c-c ~ - -
wtiHJ hydrolflhld tHl<lt'il' '-Ul ,.atmoaJ>b~:t'tQ} of 111 trogen tt~intl 
~o(lium hydroxide. :tr.u' aolut.ion we~ tb$n ~oiditied tct obte.in 
weJ.'e al~o oo.nd.erlti.H;~d Wi.th tetophthalfl1ld$hyd.e. 1:tu) follow!r1g· 
~how• the complete prooedure used to prepare o.o'.p,p•-tetr~­
hyd:roxyt~1l'tlphtllt:aloone x 
l!o th o • o• •tl1bydro:Ky1H-uu."phtb~.locm.ti> ~:~nil o • o', ~'• p' ... t()t\t¥.l.• 
nyd:rox;vt.uiil'0l}lrthtal.Clono were prept'~l'f;ld b~,, QOta<len~ing O•h;Vdroq-
fH.t~ t.o pbe.tlOUt ~tnd ~~.u;~~ ccrtopll{JtJ.OUil! wi tb tl¢~:ropbthnltsldehyd.~ 
u0l~1~ ll tGll pu~ c~nt sol till i<>u of tl!Jd tum h:ydrox14t1h ftow~'ffi):r 
tlu~ y1old3 obt!i!inE';d t;jhOW9d (1.!V1df;jXl~'~ ol: d.~OOtri:pe>ait~hm ( 27). 
:th$) bydl:'o:qrte:ttttpbtb~nl<H:Hl~~ '~tfitt'tf ~mbj&eteu to omrborl-
hyd.t-os<n1 tmf~l.Ytllt:Hih- ~he r&wmlte of ·th~ Q, o • ... dih;d:rox;v· ~H:td. the 
o,o• .p,p*•tet:t~h.ftl:t'<.lXQ''tt;~t'fplrtllfll<H'H"lGt~ w~re fi!lttitd'~oto:r;y'. I~1 
ttH.ii C~ilr&~ o~~ o • o • .m,m' , :p. p' .,..fl$Xt1Vhydro:tyte:r~Jtl'htbaloon.l iht 
ft'!JiaUl tr:,~ W$I'$ 1r!(H)ll.OlU~!V~ih ln,H) OO!ftJ;HHU1d. W~lll ~ bl'OW~'l J<.iOl ttl 
wbiob. ut,~Qn at~n«iug in rt1:r, · rormt!fd ~ 'bl~ok layf>r. ~~he 1ncH)n ... 
ol~u~!V$ l"$~ml t~ ooulu bt) dufJ to tbe impure tl«lture of the 
~jil!ll..J.~Oe>tOP,h$llOn.,\Hlll~Otlt~ ll$$4. in. tlh$ OOtLthHll'iJt!tiOXl• tt i~ ittttlH!Itl 
tbnt e1m1ltJi' b1dt'·ox;vcJ:u~laon~a a:rtl $Ettdly oxtd1.eed, ~~ tnot w!~1eb 
m1gir~ extllA1n tna black l~,&~$r obaerve»~ *.a•cHul.d tb$ btO\'i!'U oomf;)otu'ld. 
An i.tl.r.purtFFnt 1:r&1l$f~Jed1t:~t~. tor4i3pht.h~lE!ld$byde• wtUl prep~rtHl 
u~it~~ t.hi'IJ method of ,;,·. ih ~itu~ll tutd A. ;;~~t.tHlb~rg$%'.- llb• rt~~otton 








l~n ~~·ttttupt Wl!ls ru!i\.da to oyol!i'S~ o,o• .P.P'-t~l.tr$:hyflroxy ... 
tax><;J;1hth~lt:H.nt~) to the biflavotlc deriVI.ltivo by refltndn! 
tho f10tnpound in 1~ch .. tstllyl &loob<>l wi'tb $~lex:t1tun dio:d.ae. 
I 
:l!ho ;p:r.~oduct Wt:U:l anal1~a~d u.aing ~u~ Inirsretl ~t1p~~otrophotomet~r 
$\nd aboW0d ~n. rJbiiHil:'bt?linO.Ef flt ~0{) om ..,.l fH'ld ~'At 83t> ... 1 which h~ 
tx1eU.oetive of f.ln tither. 
I ' 
... J.;.,l.,_t,l.:.lt!!I!Rl!!!.,.i::!~!!!! 
A. one l1tvr • tnl~(4~ nE~<skad fle,sk. Vl$S fi·tte;d wt th f1i rutoht'mi ... 
Oti.l $tirr~u·, til tiOv zul. drOJ'l:ping funnel. ~n<l t:~ reflux oon.do:nt:i~r. 
:Vwo lfiO WtJ.tt tu.r.t~$ten len~:~~~ W$%'<~ Ql.awptH'i in ~uu~b a poeit;ion 
that tbe bQlbs were within one lnob of the reaction flaak. The 
ii.~p.Jin'u;·e tuo W!Hi: plt.H)$4. in f't hood to X'$rnOV6' tbe hydrogen brom1cU:1 
:formEtd h\ th~ retilott.on. 
On(ll h\uJ.ul:·ad $l"nu~~ ( o. 94 1taol~) of dx-y p ... ltyl&..n$ W&ki placed 
tn the f.lal)k tn~d tht~: fl(t~k S.l:H'i 1. t~ oonte.rrti\'1 were ttea ted Ql'l an 
oil bt,tl;, eo ttu;t ·th~ tfrr.tpw:t1ilture ·we.13 m!llntr:~1nEtd bet~HH'.m l40°a .. 
atld l&oc>c. ~he tur!~tll'\HtUl l~mpts WQ:re tur:A&Cl o~:t tand s~ven 
hi~r.td.:r~d S'l'$m~ ( 4.38 mOl$t.~) ()f dry btoll}ine WfH~ t1Hiderl with f.ilt1rr1rJg 
to t.bii.\1 boilil'ltl p.xsltHl$. :\'he re.te of tjddition o:r th<!; broui:ine 
w~.s $tJ.oh thf~t ~ $l1ght t:UtO~IUi o.f b:romil:H~ wr11~ malntt!hl~d 1tl the 
r~action flaek.. l'kHli c(;mdi tio.~1~ Qf t<fmp0:r~tt.u~, light e.nd 
stirring were maintained tor the period of etx to ten hoQra re-
q_t~ir~d for thE>i ~ddit1on ot~ the. brOrr1ine .. 
Wb& aontanta of the reeotlon fll~k wore aoole4 to room 
tempe)~~ttn•o Rnd uh.~~olvca in onE} 11 tel:' of chlorofol~m w~r~11od 
attfflolently to oauae complete aolutioo. Crude rilyatala of 
t!u·,., urcudr~t~d ptod~ot <v'H1l'$ otrt(11n~u by f1ltr~t1on. ·lttut 
produat ••• llsht sre; ln oolor. melted at 1&6°C. •• 170°0. 
tbe ;tn~·odnot froM ono l t tt!l' ot' cblotofcu."tn l)l"Od t1eed 200 !lrl'FHne 
of l1{$hfi groy tU'.Y'aiml~ UlaltiXlhl ~.t l€~£J0 o. to l 70° o. An 
lMi<H tionnl 22 g:roJJJI-1 of 'Uti tetra bromo p-.l\yl~ne were obtet.tned 
by couu~ntrati.ng f.ibtb ohloro:t~orm f1l. tre'tte to 2o0 ml. ~n<i. 1~$ .... 
u:rystalliz.tng tht:i ~ryat*ilu from :f.l'(1illl uhlo~o:fo:rm ( !6). 
'r'"'X'(ll'r>ht.balt:(l d<:th"'dA ~~~~~""".I;IMNa~-=·~~~~ 
alHtlli tdon tub\l'J ~~ald ~" reo~ivar in au f'HHHm'tbly i?or ~~ vam.tm.n 
diat1lltttion. »,1naly };lvWd.e:.t'~d tf~tl:'t:illJ:>QtnQ p.-xyle1:10 ( f~4.S grra3, • 
0.,2 molo) ~nd 2ChJ ml. of co.ruuu:t.t;r~Jtted $ulfu.r1e fliCid w~r$ 
introducEHi in th6 fl,u.tk. TlH.i :ra~.cttlnt~a we:re thoroughly mixed 
by Ubtald.ng. A. VlH~lHlln W~fi eppl1~d 'by n!Gfit-llkl Of ~ Wfi!t~:r P~lntp, 
and t1 t;)tl."~fUil of' f:lil' \lma t~llowea. to ptiHJ!t:; throu.~h tbe c~pillal:'y 
tul:.Hli in tJrdar to £$oili tat(} thE:~ r~:p1d :r~movel of byd:rogen 
bromide. J.lhtt :flaak WfU:t .bEt~ ted itt f~ll Oil beth tO 7()0 Q., t~nd, 
rau th.a evolut.1tn.~ o·f e:e$ be09ma l$G~ v1gorotut, th* t0I!rp~:rl1lture 
of th(ll brtth waa g:t•$.dt:Ullly raised to 110° c. l!~o~minll: wee 
controlled by t'ti1tling tlH~ 't0tttlHn:•ettlre Glowly 11.ntl l•egulat1ng 
·the VRQ\:tunt.. It w.tu~ d1f:i'icul tl to hy().:rol~·ee l,ll'gtu~ t.nnount*ll of 
tho tetrt~.bl'OtnidG due to th~ fQf.l.IDi:rJ.gw i 1h$ x·e~eti,On 'fd$~ OOnr~tl~te 
wh.,n n. rJer.:t.•actJ.y oltuu~ ~olutio.rl we«ll o'bttW1n(;l'ti nnd n.l> tl40l'S gtHll 
wn@ (i)Vol.ved. ::~nu;; :tlEHJk wtu.l then <~ool~~;~d end t~l'Hil tHnrtt~r.rt$ were 
pourGd o.n GOO $ID~h of cl•t;a:JlHHi 1o~. ~h~J ory~;t~;..J,J.i.r.te aolid W6 ~ 
~olleoted on fA filter. Wl\ii*hol~ with f!l lJ.t·tle w~1tor, r:~nd. re• 
o:ryatalli Zt~d :from 600 ml. of lO IHiJl:' <Hn1t. methyl ~,l,a<~hol wi tb 
·tba atd of l gnh of ilecoloX'1ting oe>.:l'l.'H.Hl t~:J l"i!'t.wot~ ·tne~ ~e\llow 
eo lor. The yieltt o1~ pure product m~l tiJ'.te; t!rt ll6-ll6° c. • wes 
22 ijliHh ( 26 ) • 
o ... }l'l:t(.h:'011'V.tst,2!~!nhetlOne 
~~*"tlt{IJ-~,;.;e..~ .. ~ .... -~frl.lrjh...., 
}i;tu.rttll!fl:U. KOdt~~k 8l"Bde O•hyd~·o:n;y~OEftiOJJheKlOJ.le W!Ht3 UEH'll:Cl tfi ~l'HlUt 
:tu.rtb(!t%" t:retll:tnnt"mt. 
2.J?:1!1!!li\!!el!~!!!.lil.!!l!2!! (. r e~:~~~-* o• to ph (u;lu :ne ) 
Anbyth:•oue ~1U<l ohl,o~·1de ( l};l grM.h, l. 2 rJJOl0l3·) w~a ct:lt.:x~olved 
with tb$ aid o:f' bEt~t in l&:~ arnrei. ( 2.7 molf!lill) of gl~o1j\!l 8c~t1o 
t\\Cid in ,~, l 4:1 tt;t· .llet;;l.ker. One n-;ole o:f :t'~His*IJl'01nol Wft£~; tt<h'htd with 
oon~t~&n't eti:rx·in{~ to the bot mix:tu.x·e. The fiH:>lu.tion \\1~1.0 hemted 
<Yn £1 5nntt bttth to boiling, \ih(:J fl~tue r«;m(rtrQd .rntd th~ fl~sk a.ml 
ithl coxrt$trtt1 retained on tbtl) $~:nd bta.tll for 20 m!not~e in order 
tllt::dt tbe renetion go to ~ourpl~tton. ~!'he :tf~$ul tbl~ d~l'}t red 
~olution wGS trtH::lt0d wi tb tiOO ml. o£ 6 t.&Ol'Wt~l b;ydroobloric saoi.d. 
'.i:l!f} dark l.~ati .r~o.ot1on mbc·ture wt>.f! .l:~lt>cad b:t trt.n icel>&th ~nd 
f)Oolod tO &0 0- :tlhe t.~l'li''H'J:ltritfJ~t~ WI.Jd:lf COll<HJted O:U e :filter t.trld 
WtHdU;ld f:t>EHJ frc.an t&inc~ iJ$ltt; \lfJ1th l 11.t$l' oJ' dilu.te (1=5) byd:ro-
ohlor1c tu,S.d in 200-ml. flOrtiona. ;J.lh~ d.ry Ot:range .... rE/4 p.roa.uct 
melted at ~41-148° o. It d1Btllle4 ~t 180-lBlo.c. st 10 mm. 
:i?lW OpE):t'.t' tio.U. wgHil tl.1~~Q~I.r.1td,nU(1d fl, t ~l' tEH!Jl':l6I'.t.'d,iUl"e Of 190° 0. 
1'he ligbt yell.ow d.it;.ft,illtA'f.i€, wa.{il x-om<:rlftHl f'r~m tkH:e l~>.)(Ha1ViEll' by 
dit.HJol:vlrrg in 1'10 t otbJl !tlcohol mt4tl th~ (*l ooht:il tVI\1 portdl~d to 
obtain the produat. It wsa turtb•t pnrltiod by Olesol,lng lD 
lfjQJ ml. of h.ot d.il~:da~ (l:ll.) b~d.rocblo:ric tHJ1d. ;f1lte:r(~d ht:'1t 
And ncH;led to 5° o. The. c:rystrd.~iJ WfU'f;l ~·e,n.\~.:nr®d by .fil t:rf-~tion. 
Wt.Hibed Wlth two 2{)0 ml. portion~~ Of W~tet IU't 0° C., ~Hl~. l..i:X'iad. 
l'be ,v1eld of ttlln CtelOl'EH.l 0 • J.l•dibyd.:rOl'l:Jt:H~OtOt'>hen.OllEJ ( 8) m,l·tad 
m·t l4a-l44° c. 
i...W.-..i:lliW£i!Jl!W~Jd.tW.9.!!! C gmll~Mcetophenotte) 
Q~llf1JO~to:ph~:rs.on9 wsa t;repwLred. by t?J. mod.if!oatlorl ot ·tne 
proc~Hil.ij of N$nok1 Otrld S1eber (19) •. A R50 ... tnl. l'(HHl.d .. bottorotlld 
fllak wee fitted with • reflua oondenuar to wblob we$ ettaohed 
n dr;ytng ttfbe,. 1llwe.n;t;}:t o:n.a ~Uld twi» t(:U:!th8 gram:r.$ (0.2l mol$) 
of. fr~:u.1hl3 ftH:>~d #iflld finely Jl011'Hl<U·E1<l ~irH~ chloride wtHl 
diesolvei in tba flasc with IB·ml. of sleolal aaetla aa14 by 
hee.ting in tHl oil bt1th s·t l~5-140Q o. lf'o:rty grAn~~~ (0.~)1 mole) 
of ~5 pr;;t' oun~ t:<I.C$t1c ~'H:lh;ydr1de wa.a tben fldded to ·uu~ ele~~r 
' 
pal~' t'row:n llquid * fi)llowed by tlu; t-ldtHt1o:n 111 one lot ot 
oO gr~m·~~ ( 0, 4· rnol e) 0 i' di~till ed pyrognl:to 1. '·fh!~ tdX tl.U.'e WtHl 
bet:~tflld rt;t l4Q ... J.45Q o. for: forty ... five m1n~rtes wt th freq~ar~t 
and Vi.BorotJI$ a-tl&k1r.l.g" 1.'ho luru~¢d seat1c anbydx·t~1e ~nd ~(H:~t!o 
aeld w•r~ removed by dlstllllng undar reduced preuuure. The 
f€id br~nvn cH~lkf! Wt'i:$ brt:.lken u:p ba the t~d(Uti.on of 300 ml. of 
wattu~ wttb It.<?lc:tb~ntia$.~1 $th•ring ffJ:t.• ~.~ ttZn:v rninu th\H1. . Thf) tt~lXtlU'$ 
••• cooled in ice water. filtered wltb wuotlon, and waahe4 
with aold water. ~be oruda metorlnl WMI or,at,lll~ed from 
500 ml. ot bolliag wate~ 1aturated witb sulfur dloxtaa. The 
yielG of atraw~aolored needles melted at l7lwl71° c. 
l!'JJJ!!'!.~1~!~-itf_Jit!!!£~l~! 
.HetHHH:~tes ( 2~~. 32) o·f th~r nbovtia m~u'rtiQ:>.ned ~tetone~~ were ·r>re ... 
pt%.t:od ll9' tLl!.HS.()lVing o. ~ mole of thr.1 ~tetona in lfiO ml. of 
pyriclhi~. nddinkr ben~o;srl <Jl'llo:t:'id~ hl t€Hl pt:ll' c~nt GXtHlHllk! o'f 
tbn t\UoOUllt l:'equ1re<i tO benJ!Uyl.n b0 ~l.l tl'us llydrOX3 g:t'Oilf.i$t 
ia:kU7k:ing for ~ ~'oriod of t41Jn ztlir.u.ttllita rm.d. th(IU warznt.n~ on $ 
uttHHZ"t b~,\th .fo.r t111rty m1.nuhHs. ?he l:ni:x;ttu-• wa~ $;!llow0d to 
§3at ov~:rrd.gb't ~nd t;hfu:t pi>ur~tl irrlio 150() ml. or cold w~te:r 
~n1d final.Ly w~sb.(~d '4'/ith dilute bydroohlQt1Q noid. It woe 
rec:ry$tsllJ.~ed from nl(Hihol with ol'll!ircoali.ng onct itriad l!.t 
J~en~ot~t~ 
o-hyd.rOl{;~ltlCetO.PlH'JllOU$ 
o. p-d :lby4roltyt1 oeto l)h~norte 
o t m, p-t:rib14rox:~~ ccrt~<>phenGrt1i 
~&..!:lliU!tJ!li!!.tlii.b1Ul!U! 
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:rh1~ b.tlrunHtt.a o~n1e down ~Js ®. Vi$(;oU$ l"E.id tJ1l 'th$t wne 
not o:r;v·etuJtlli;<.id and u~uMl without farth1..u.• treatm<Utt~ in tjhe 
oondenu2rtt1on mri th ttn:'Gphtbalaldehyde. 
l:l~nloyl~o~tot~b.,nonA.;ffi ~~nd th&:rtwph'tlwl!:'!ld.•Jhyd\' ( JHl m01(1 
ratio respectively) we~e pleoad in aalutlon ln anbJ4roua 
ettiyl ~cetr1te { 16~> to ta:J~) ml.). Dry lWdrogen ehl<:Jtid<'e WfH;I 
ptHHH~d into tbe aol~) tior! ~tt i~Hi tem.par!riHtre~ for two to tllli'f.H;J 
detye. .After thG fi:t•st tfiJW hou.rf.t th~ aolutlon tux~rHHl :~rom. t1 
light ;y~llow to 1.c~. dt~rk ot$i:tl~e.. :i.'l'u~ co.lot·a vru.~.t~d ~l1gl'rtlJ 
Wi'th dJ.:fj:(U'!)t1tl bantoyl te:r~t>hthal.tH;)tH~e.. :fh~) taO:J.IltiOll I;U~:t~~.tl'ta1HlH! 
with hydx.•ois~m 0hJ.or:ld$ vuH;ll p<trtmltted 'fH') ~~t fo:r ~At l~m~1t 24 
hou~e ln a ~afris•retor. 
l!hr.~ atbyl IHHlbt:tta 60lut1on oorrtainlrtg the l>~n~oyltere)~hthGl ... 
<H'Hl00 ·~U~t$ ev~port!t~d on tr~ r.ltesm b~tb to s tniclt red ~yrl:tp, 
d1JJ~.:1olved i.n b.~:uitUUl$ end Cl.'\VStelli~HH:L 'lht1 l't!IOX'ylt)tmllized 
proeh:tot w~.$ utl~d in tne g~ll<;lr~·titHl o1: hydtQxyterepl'rthnlcon~u 
wi ~llou:n fi.J.l9 :fl:tt'tber ·trea·troent, 
~hG be:n~oylt.~:r~pht.bf:'ll<hnl.e frorrl the ttbova l\i:t:'aJ:>tl:t'flltion w~H.:s 
a~.:u~pi!:md<d<d in etllyl alcohol.. ( 25 rnl, par ~rtm1 of tho 1H~l"tf.'phth~tl ... 
oona) oontnixlad ill e. two li:ter, thrat~ .... neok(~d :f'ltuak, fi.tted 
with. ~~ nHH,ha:nic:.ut.~l fjtl:r:rat, G. gltu.:us tul.Hl to ndm1 t; n1 tl'Of&ft:n below 
t.ha l&VGl of th$ ~-Jolutioxl, ~1. drom>tng funnel Rn<l. $1. reflux 
.OOX!dQIUHIIX'• ~htlf fltH\lk WtHll J)lfjQ(!ld .b.l. {\ O'tGJ)JtJ bfl.1,lh tJO th~tt ~llQflt 
of 1 t~ rJurt.no® WfH'ft ex:f~Oa~d. to 0te~m flnd the~ ~ontqgnt£:1 bl'Ot~ght 
to boi.ling with st:l.:r:riup; under nn etn1osphere o·f' nitl:08:an.. ,An 
t:J.qtuH.H.l.li'~ t';lolu.ti(a~ oor.\.tebl.ln(~ ten pox· OE.Illt f!Od.itu.n bV4rox1deif on.~ 
grat?l in E)JtceefJ t>f tht:~ ~lleoretioal t'll!IO~Hit, W!Ht introdtHH$d 1n·to 
tl'HI f~ltak over n ~H:"friod of f~orty m1nu t!,l)~.. 11hi:1 color ttu•nt'iHl 
from n light ~'!~llovt to t:l dtu•.k 1"ed·lH'Owrt ~;r.ufl. all tb~ k.ltu~p~!.r:t~$d 
tnE~ ttar .u.a~ppeu;'\l'ed, :vne mi:~tur€1 wtu.:; r~fltUH!H'* on tbe ~.~tte~m 
b~tb for t1~o hou.rt~ fl:f.te:c whl ch the reflux oon.de.n$Ell:' was re .... 
plr~toed V>'i tn a t'$tr~ight c~;>nd~n~'~r set tot• di~ till$ tio.n. 
Di.nt1ll~t1on, of tbij eleohol Wt'i~ conttnu.ed u:ntll ·the origint\tl 
valuma of aloobol ••• oollaotea. 
fhtt 0olut1on W~H:J then obill~d in !ian ioe bt,ttll ~nd $Qldified 
witii u1lu1Hi sulfuric fHJid ( 2 tul. cf oonoe~ltl•ste4 euJ.f'urie ~acid 
to 5 m1. of waaer). ~~ p~aaipitute4 tarophthaloone and 
ben~o1o gc1.d wtEtre :t'ilt~~:r$d of·f ~nd w~H\I·hed wt·t.h col.d wa·t~;r. l'be 
l.nlnotc f!!,o.id w~u.~ lHI.iti£U'flted r.:roru t1u.:, t&rephthnloone with aold 
sodium beo~rbonato eolutlon. 
2.a..2!.:!lt!.!!!!~l.!!URh!l!!l-2!!J 
o .. ben.r:oyliHH~twphenott~ C o.o& mole} anad terephthalsld.$hfde 
( 0.0:-5 mOl$} W~t"~l C:H>l'lV~l"ted to 0 11 0 w •dilHii1J:U$Oyl t.er~aphthslcone 
$l.OOQ1"{Ul'lg to the J.'il:'OO$:dUt¢t de~o.tlb$d ~bOt~'t'h A y~llow ~ami ... 
o:rvetmllin~ $r>l1d W$G obt(;A ina d. Inf:ra:r.ed ~u:mlys1$. fig. l. 
o .. o' . n. ·r:l•- tetr&-4bAn.~ovJ. t(4r~:n)b,+:h.Ali)Ont~t 
~~"""!>'JIW.~'¥1'~~lHW .. "**ttli'IIM~~.;;~~·I4·~-~~~--..:--:.t ... '..wi!-.--
o,p-dibl.'b.tn~oyl~oatoplu~n{>tta { 0.04 wol~1) and tflrephth.elald$:... 
hyd® (0.012 mole) 'i!liOl'e oonvertod to o,o'.p,p• .. t~rtral.Hmzoylt~re ..... 
phtbaloone aooardlDI to tha prooedara 4eacr1ba4 abova. A 
light brown aem1-oryatalllne solld waa obtained. Infrarud 
analyela. fig~ 1. 
.... eo ... 
O,.m.p•ttibe.tUl0YlfllO$tOpb~tlOU6 ( Q.,t)ij llHllo) r11Ud tHn·tph'bb~il, ... 
r~ldeh3d& (0.04 ma,le) W(I'Jl'$ OOJ.'1Vt;trted to o.o•,m,m• .P •. P'-he:Jea .. 
benzoyl t~:rep.b.thnlcon& f:HHHU'ding to· tbe procedure <.teaortbe4 
atH.>V\9., A dtiit'k b~o~:n V'i2~ou~ oil waa obts1~J~d. ln~ <J~t.nnpotu1d 
Wt~a$ impura ar.td tlu;:raf.ore 11ot !\.n~lyt$d b;v b1fr~rod s,rHao·tro-
eoop1• 
i.-.2t:d"!!!l~I2!i!!W!ll!l!!J:JW 
l:b~ o • o' -batliO.Yl t.~:r&l'bt.h~lcone wna dtbe:n~oyl~t~d tloaoJ:'d-
i:ne; to ·ttne procedure tt~acr1ll$d !\boye.. I't we$ 84f(parF:,tEH~ f:rom 
t.ha bE11f~010 t:lQld by (;X~l'tHfbion IN1th (H~ltl dil11t~l $CHUUU1 
b1CH1ll"'bor.tf.llt$ solution ( 5;.G). A ye.llow-o:rm,nge I'OWtlet• Wf'U~ obtainrt.td. 
t:J.i.J,~.\~· 1~6-1?5° c.; !Yl .. W. oaluuliiJted: 37(). 1'':n.u1d: 376. Ct:lrbcm 
an<l bydrogorl an~~lysl~u CBl(hJ..l$·to~ fo~ o84u1894 ; o. ··rt~s; n, 4.f.H;. 
luund: c. 16.6; H, 4.Ba. Infrared analyat~. fig. s. 
a'*"'~LJ.R.t.R!:.l.~!!!.!!l.~t.2!Zl!W!~!l!2!! 
~hl$ o,o• ,p,p' ... t$Ul'&tthiHl~oy.lt(!X>.,phtl'l~le~uui.l wtH!eonva:rted to 
o,o' ,p.p'•tett~·rahyctroxyt$i'&l)l'.rtihiil.loon(t ~Q<,,,n•(U:rlg ·to tb$ $'t~tldtu·d. 
p:rocad.1~re. . tt Wt:t1:3 iiHt]-~l!!tr:r~ ttad f.rom. the b$1UiQ1o $01d b~y ext:r~IHl-
3ollow pr.:lWd.Ql"' w~aa okidSrlin~d.. ~ .. ?. • 1~?4 ... 27 5° 0. M,.Wo ()~:tr,mla·ttHl: 
402. · .trou:r.ul' 403. 0,'£\rbon and. ny\A.:rog0n f.l'tlllllysi~s Oalaul~t~d 
for 0~4llla06 ; <l. ?l.&; H, ch48,. 11\:>und; 0, "10.0; H~ 4.52. 
Infrared enaly~i•, tls. 4. 
l'1 o • ll tn1 .. n ·~, • .... he:xnh~d:rO~L~.!rt~~nlrth.&lennltJ 
~~~~~·~~~~~ .... -~.~~~~ ~~.J;;'hltt.~~--~~ 
tH:> sbOV·IS.l 1:rt ~n. f'ltltt~rrt:{>'t to oo:r~Vit!.t"t it to o,o' .m.,m' ,p,,p'-hexn .. 
hydrox;rte.ra_pbthaloor:uh A dark brown p,owdtn•, which blsoketuHl 
upOl"l $t&nd1n~. wa.e obttainad. A mol~cul~ar w&1ght dat0rmi:tout ... 
tior! wa~· not attem:trtied s1noe the oourpou.nd. w~Hl bl$Olubl~ ,in 
camphor. bt).f1Zt1lna • ni trobtuu.:f.il:tla tand ~yolol10ltStlfh M.l1 ., • · d .. !,)60°0. 
oerb.on. ~nd byd:rot~~n nnalyll:.l1~H Cmloule t~d f<n~ (i24ll18o8 t o, 66, 3J 
li, 4,14, lt'OUXtd# C, 50.0; flt 4.0rf,. (F.~1 :re~idtH't WBS pre~.u~nt) 
It ia. kHlllil!l)ved tlvxt 'th~ b:rown conrpou.nd mldtlZ' th~ blr.u:ak lfk;yer 
oontedritl<l :JonH'.t ot tl'H~ (tf.~~t.rad o,o• .m.tn* ,p,p' ... h$Xfthfdro:x,ftfu.•e ... 
· pnt.h.ttloone, tutu th~d;; the ble.ok le.;ver f.l'ecountra :tor the roSt.hhJ$ 
repc>rteil ill tb~ car'b()n ... byd:.t:QgE).r.t ~n~l.yf!1a. Infrvr~(i fitnnl~~tti.l1a. 
fii$• 6. 
.A ml;tturtl of. teret;hthru:tl~lt.tebyd$ end V~l'i.onc. hy<l:rox~1·­
noetophanolUul in n l t 2 mol~t :ratio l'(liii~H)Ottvel,v·, \Nete 
plfliOGd in ~ 900 ml. ro\uid ... bottomad ;flt).~k: p:r.ovid.$d. wi1;h m 
xxH:~oha:nicml ~ort:trrer.. A tt:al P,E.ll' oeu.rt ·lii.queou~ a.olu:U.on ·of . 
aotiiu.tll hyu:r.oxi<ie waf.1! eth:ted to .thia trd,:~:tn.:t:rrh 1Jh!.l aol(lt1(Hl 
tmrno<t orMlge wben th~i 00(lium hyd:r'>~d.cltt~ WJ\!J a ~·Hl(t<\Ht~ ~:Che 
t.emJH~Z'tlltut·® of tho ~$,$Ctio:rt W£H·J runint~itl~d b~twetul 1. 1a11 l.irn1 ta 
ot 1L~2io0 0.~~ by irm.nex·airlg' tb~n fle~,!.\; in tA bti\t.h o:f crtH$l~tjd let • 
. :Ch!ii.i l:'·C~&16tinn Vt<;~s tttlttad vi~orou.aly U:t'ltil ·the tn!xtut·~ wa~ $0 
,·t;hiolt that t~tti:tr·tng vnuz r.to long~Br e:f:f'~:otivtJ ( :a ... z twu:t•£1$) ~~ !J.'hfil 
f,rti:r.:t~er wao removed. nnd the l"(JifJO'tion n:d.:1tture wtla l$:f·t in a: 
r~fr1.t;e,.stor over night. :!.'he. prodtHlt Wli:! a 1.'11 t$ro4 ana weehod 
with oqld w~:bEtr. u.ntil tb.((l Wl~shhlg$ v<'o:re :rlettt:rf.ll. to l.itmne, 
E.Uld 'tlnru with lO tnl. of cold ~tbrl ~lcohol. 
9..-.!:.::!1!!¥!!2!ll!!.!E.fll!!~l22!i! 
1"or~pbtht'iilald~~hyd.e ( o.04 mole) nnd o-bydroxy~lc.Hrtophenorle 
( o.oo molJZd 'fNU'e co.nth~na@Q ~C<:.H.>rtlhl~!: to tha {J%'O<H~dure 
4eaor1bed abov•• M.P.t 171~174°0. M.w. oaloulate4z 870. 
li~ou.ml: 36b,. Cllr'bon ttnd hya:t·oge;n ~.nf.:}l;)H$1~: Oa.lcult~·ted tot• 
Oa4l-Ila04: C, 77.8; ll, 4,.86, )found; 7El.l; a, t>,35,. Infrared 
analyala, fiB• 6. 
2,,~,,2!,.,.R..,R!::!!!l:!!!ll~!:.2!ll!!!Rblh!t92!}! 
~:~u."E!Jihthf..\li!llt'h:d:lfde ( Q.04· nwle) t1:mi o,; .. dihSdl"Oi&:YI.iiO(ftOpbf# ... 
none {0.06 mole) were oondenaad aoaordina to tb~ preoedure 
deuoribed above. 1.1 •• d. approx. l70°C. a.w. aeleulatodt 
402. lfol.i:tid: 401. O~rbol1 frllld hyd:rogen t::u'.l.JllY~iill O~loul.~ted 
for Oa4B1eo6s o. 71.&; a. 4.48. round: o, eo.o; s. c.ee. 
InfrtU'$\i tanfil;)l&ia, fia;. 7. 
MoltA.CUltlr weign·te. aat~rn)in$d by ·the :frt:)tHaing potnt lower-
ina ot oempbor. Thia is known n• tbe Reat ••thod. 
l1he dying prt>}Hll'ti~Htl Of' thGIIJ$ OOtl\pOuttdfa W~UJ'el itl'V'$$t\gStEtd• 
i'ioole.n p€~tohea \V~:re plE)<U)d .ir! ilOlutio.ne ot ohromhun, ~itluminu:m 
~nd 1ro¥l a~~l ta, :i:bt'k bydroxid~a of. tb® matitlll tn1l taJ l!¥ti1l:'$ 
p:t~cip.ltated on tho p€~tch(t~ by th• $ddit1Q~l of' £~tMIOnitrEn 
hydX'Oltidlih 'l.'he p~tCilH'Hl W0:t<fl ~~llO\'IHHl to tl;ry f.~Ud then plll\.CJad 
in.ooetona eolutloaa of tbe va~louo terepbtbaloonea. !be 
ncGtor.te wn~) evttporated ~nul tba p~tohe$ wa:~h~d ~vith WG.lter. 
the dyes ~~ tbe l$tter two mordaatM were weterfa~t. wbereae 
tlH)a~ of' the oltromiun! lnordan:t vu;x'.$ not. 
o.o• .p,p' ... tetranyd:ro.~~·tel'$phtb~~loon~ ( 1.3 gm.) ~nd :30 ml. 
of i~O-$~UJyl alcohol. WEtl.'t\1 1Jl.~ced in r1:. 50 ml. round•lH>ttomt'Hl 
fl.$ak. fitt0d wi·th ~. :rfS.flmt ttonit.~tttiHU'• 1'hhl m1xtu.r~ ws$ h~$toa. 
( uil-'bt~th $t lBooo.) u11d.el' t'$fltuc tor 12 lu~tttra. 7!htl ~~J.(tnium 
wartJ removed by 1~1lttr1ng the ho·t rt:utct1on m1x1HAf*'- Wh~r.a the 
fili;l'fj't$ QOOl(!Jd £.' p:t•eoipit~t$ $pp~~U;'tHl. 1'hi.l§ WS$ thGU WflJ.FJh~Hl 
with cold etlu~t.tol. ~ • .f',, a. • .aos0 c~ Infr~:re4 ~nl~ly$1$. fig. s 
All 11'l.:fr€f:t'<lul, tapect:rr; WfJre :rtt~o~.:q:d ed, on a ~ erk1n-Elma:r 
In:fre.uo:r•a (Model 2l) Sp$C1irophotometer. Th~ al~mpl•a we.t.~e 
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Fig. 7 o;o':tPiP'-te~oxyterephthaleone viaKaoR 
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u-
lnffn~t~.Hi lii>J!HH~tl'IJti~QOpy illl beilli<l (fH1:lploy(;)ti to fiX~ (f'IGl.'""' 
incX'@t!hilting eX'ttt$nt in oortrrue~<Hli ~nd in Qr6~nic aharnh~t:ry for 
th~ i"(H.loe;n1 ~ion ~nd the qux{ulti t$t1ve J.lnolyed.@ Qf et:r1l~turt!iil 
ttt.!.1 t s in IUl,lt:nown cu:>ropou.ndEt. 
With r~fertnoe to tba preoeedlng 1peotra, the pasta 
epp$m:t1n$ ~t 1360 om .... l, l460 om. ""1 and 3000 OKlh '"'1 ate :rlQt 
to b~ con~ida.r~ti tlin.o~& tt10y f.'lil:'~ du.~ t~i tb~ cnljOl in Whtoh 
·tne ~ampleiill w~:re @ll~J:Hilnd.ed .• 
i'h~ -~wo m<H3t importtt'tl.t Chlllrse1hi.\:t1t$tlo$ of "bh~ tere ... 
}'l.iliihaloonel.ll ~-l'e th~.tt tll~y ount$111. $; U1:iY.f(l'Hl$ st:t'tl(.rbu:riS (A) 
and <1(
1 
(3- unf6at.urf.ition ( i). 
o~d~- J.l H ?r -c=c-c-
(A) (8) 
l~hiffi d-. 1 ~- utls.~t'lr~s·M.on it~ U~hown by t.h$ ~&hot'lld~·;r on ti~e ltH:$0 om,""'1 
peak. 'be etyren@ a•ruoture whiob showa ring oonjuaatlon is 
indicnted by thQ pesJm $\t lt.l50 ... l5t>O em. -l 
Other functiona-l groupw ehowin.g tHJ~;lOl:'l'>t ion in ti.\l!'(¥p.bthnl-
co~na a~·<ll hydr(.tK.)If groups, mono ... • di• • r,'lnd. tri- :aubl!lt 1 tnt ell rt!lgs. 
·J!no J!X'OlltJ.rt~tivA'l. of. tHifr~,p.hth~~l<J(Hlas was h~V't\Jt~tif~~,lt$d irl 
tbb1 work. 1lha two mt.rtllt.His O(H'h';lidrJ:r~d vre:re: ( l) ThliJ cou ... 
derul1r!t1cnl Q:f t~n.·6:r~rrt.bt~!lt:~ldull~ttG \\fi tb thEr beutoa.tf/Js ot o .... byd.l"OXJ'"" 
til catoph\itl~lOlH:t• tl, :p ... dibydro·xy~r~.c:u.~toph$none $Jrrld o, m, p ... trihydroxw ... 
~'hHftH<Jpb#.\lll(>:tlo re$:peotiV@ly in d:r:·,v atbyl tHletl'l~t~ u~iltg (lry 
hyd.ro~tnl t:.lhlu:riua rH:4 thtJ oonden~inr, tt.g¢1nt • \lti th. the au.bfJeqtamt 
de'bonlo;rle tion 'i'li tb. 10 pol~ cent ~;.~od.lum hydroxide i.n t.\n 
t~:tmu~phe:.t'$ of r.t1 t:rogfltl'h ( 2) 'i1ha oottd.tm.al~.t1on of t~rephtb~<le,ldf.'~ 
h;vdl'; with u .... hydr<.txya<H~tor)h0non~ tmd o ~ p.a::tbydroxya(HI1tO}th&nona 
u.:dnt~. aodiu~ hyd:+:·oxid.a ea 'the oo:ndt\:n~od.ng ~g$nt. 
Ooru.~idorJ.ng yie;l{lt.:i t:~nd zn.tX'i ty • the~ fox·rtlt:.ll:t' tnethod p:rov~.tl 
to be tho batter of the two. 
1?h~) dyiile~ pro tHJ:Ctiilis 011 tJu~ CiOmpoundf; w~r• blV*lti$t1s;ated 
by prao1pi'IHlt1tlg ·tho hydl'OXidtH1i of eh:rom1um. l\luminitun Go~.nd 
iron salta tt0 morthultu on woolen p~ tobe~h ~'ha dy~$ of Mie 
J.~·t; tex- two mo:.:·t:.h:mt~ wel'.V. w~·~~r!fl~t, w.h.~:tt.'HH~~ t.tHH1$ of tll€1 
Chl.'Ot~11Wlll1iO:rd~tU.t W~i'~l .nOt • 
o,o' ,p,p* ... te1;;rahydroxytl:uu·phtb.t,l(l;o.n~ W::J~:J ;r«;flu~.ed in 
iso-mr~l ~lcol'~ol vd th to~l$td.unt dioxid0 in order to oy<11liz$ 
1·t ~o th~ nbi.:tlnvonf'Jf' dc;Lt1vativa. An itrf.:X'fH'ed flt.l.l')lytaia 
b.ld1of'<t~Hl tho };ll'{ifi(IUCe Of ~n (i'ftlH~t' li.Uk.llgfh :lthie WOUlfl 
st!.ff,&;&llt ~ new sari.t:~~ oi$ oompot:u.Hhi! thst zney be pt·ep«)l;r'ad from 
eubetitut&d terephtbaloonee. 
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